Protein expression and functional difference of membrane-bound and soluble receptor activator of NF-kappaB ligand: modulation of the expression by osteotropic factors and cytokines.
A variety of humoral factors modulate the osteoclastogenesis. Receptor activator of NF-kappaB ligand (RANKL) expressed on osteoblast/stromal lineage cells plays a pivotal role to transduce an essential differentiation signal to osteoclast lineage cells through binding to its receptor, RANK, expressed on the latter cell population; however, the difficulty to detect RANKL protein expression hampers us in investigating the regulation of RANKL expression by humoral factors. To determine protein expression of RANKL, we have established a new method, named as a ligand-receptor precipitation (LRP) Western blot analysis, which can specifically concentrate the target protein by the use of specific binding characteristic between RANKL and RANK/osteoprotegrin (OPG). RANKL protein expression in the postnuclear supernatant was not detected by common Western blotting, but LRP Western blot analysis clearly showed that RANKL is produced as a membrane-bound protein on murine osteoblasts/stromal cells, and cleaved into a soluble form by metalloprotease. Cytokines stimulating the osteoclastogenesis, such as IL-1beta, IL-6, IL-11, IL-17, and TNF-alpha, increased the expression of RANKL with decrease of OPG expression in osteoblasts/stromal cells. In contrast, cytokines inhibiting the osteoclastogenesis, such as IL-13, INF-gamma, and TGF-beta1 suppressed the expression of RANKL and/or augmented OPG expression. Functional difference between membrane-bound and soluble RANKL was demonstrated, which showed that membrane-bound RANKL works more efficiently than soluble RANKL in the osteoclastogenesis developed from murine bone marrow cell culture. The present study indicates the usefulness of LRP Western blot analysis, which shows that the modulation of osteoclastogenesis by humoral factors is achieved, in part, by regulation of the expression of RANKL and OPG in osteoblast/stromal lineage cells.